This paper investigates the biostratigraphy of the Palaeocene-Lower Eocene sequences in the Bibi Hakimeh 2 subsurface/subterranean sections located in the Bibi Hakimeh Oil Field. The Palaeocene-Lower Eocene sequences are induced as part of the Pabdeh Formation. They are 49 m in thickness and are made up of clayey limestone with chert intercalations. Biostratigraphic investigations identified 10 genera and 51 species of Planktonic Foraminifera which with respect to the specific planktonic species and according to the newest Wade Biozonation led to the determination of 9 biozones and 4 subzones. The Palaeocene-Early Eocene biostratigraphic boundary determined previously in accordance with the Wynd Biozonation was reviewed with respect to the new biozonation. Moreover, the impression of the PETM on the Planktonic Foraminifera found in the Bibi Hakimeh subsurface section, has been occurred at P/E boundary on global scale was studied. Based on this research we can conclude the P/E biostratigraphic boundary border is occurred ranges between 2125 -2124 meters in Pabdeh formation.
Introduction
The Zagros Orogenic Belt is located in the middle section of the Himalayan Alps Mountain range [1] . This orogeny is the result of the convergence of the continental fragments of central Iran and the Arabian Plate formed as a result of the destruction of the Young Tethys Ocean [2] . Commencement of the continental rift at the Permian era and its reactivation during the Triassic age led to the formation of the said ocean. This tectonic incident resulted in the separation of the central Iran Plateau from the Gondwana supercontinent, of which it had been a part and subsequently the Young Tethys Ocean was enclosed by the subduction, obduction, and continental impact processes. The Zagros Orogeny, similar to most orogenies, comprises an internal part (the Sannadj-Sirjan Region) and the external part (the Zagros Fold-Thrust Belt) [ 
Literature Review
A host of studies have been carried out on the Cenozoic era and specifically on the Palaeogene period. Wynd [6] investigated the Triassic to Miocene sequences of the Zagros region and determined the first bionization based on the specified microfossils and subsequently separated and coined names for these sequences. He believed that only the Palaeocene sediments in the Lorestan region were complete. James & Wynd [7] 
Geological Setting

Scope of Work
-Study of the Palaeocene and Eocene lithostratigraphic deposits (Pabdeh Formation).
-Study of the biostratigraphy and identification of the specific microfossils and determination of new biozonations in by the aid of the microfossils.
-Comparison of new biozonations with extensive older biozonations and transformation of the Palaeocene-Eocene boundary on this basis.
Methodology
The research is divided into two sections:
Laboratorial and Library-Based
In the laboratorial part, 150 microscopic thin-sections prepared by the Oil Company, were studied using PLM, Polarised Light Microscope. The cross-sections were examined from a fossil content viewpoint and the biozonation of the Bibi Hakimeh subsurface/subterranean section was determined through the identification of the specific microfossils, their appearance/shape, emergence and decline period. Various sources such as Postuma [9] , Loeblich and Tappan [10] , Olsson [11] , Berggren [12] , Berggren and Pearson [13] , Payros [14] , Wade [15] were employed in the identification of the foraminifera's microfossils. The latest Wade [15] Biozonation was used in the determination of the biozonation and was compared with the older Wynd [6] version performed on the Pabdeh Formation. 
Micro-Biostratigraphy
Study of the Palaeocene and Lower Eocene depositional microfossils in the Bibi
Hakimeh subsurface/subterranean section, revealed 10 genera and 51 species of Planktonic Foraminifera, 9 genera and species of benthic foraminifera, and 1 non-foraminifera form. The latest Wade Biozonation was employed in this research and was compared with the older Wynd [6] version performed on the Pabdeh Formation. 9 biozones and 4 sub-biozones were identified according to Figure 3 . Lithostratigraphy column of Bibi Hakimeh subsurface/subterranean section, Bourgeois [16] .
Wade [15] : Zone P4. Globanomalinapseudomenardii Taxon-Range Zone This biozone has been determined according to the domain of the Globanomalinapseudomenardii species [12] . The resource of this biozone does not lie within this section although its end is identifieddetermined by the disappearance of the above species at a depth of 2125 m. This biozone was dated Middle-Late Palaeocene (Thanetian). This biozone includes three subzones of which the P4a subzone was not identified in this section.
P4b. Acarinina subsphaerica Subzone (partial-range-subzone)
This subzone is of the partial-range type and covers the distance/interval between the highest occurrence, Parasubbotinavariospira (HO) and the lowest occurrence of Acarininasoldadoensis (LO) [12] . In the Bibi Hakimeh section, the lower boundary of this subzone does not fall within the said section due to ab- This subzone is of the partial-range zone type and covers the distance between the the highest occurrence of Globanomalinapseudomenardii (HO) and lowest occurrence, of Acarininasibaiyaensis (LO) [12] . In the Bibi Hakimeh section, the lower boundary of this subzone was identified at a depth of 2125 m with the highest occurrence of Globanomalinapseudomenardii as the lower boundary while the highest occurrence cannot be determined due to the lack of identification of the Acarininasibaiyaensis species. Zone E1. Acarininasibaiyaensis Lowest-Occurrence Zone (lowest-occur-
This subzone is of the lowest-occurrence zone type and covers the interval between the lowest occurrence of Acarininasibaiyaensis (LO) and the highest occurrence of Pseudohastigerinawilcoxensis (LO) [13] . In the Bibi Hakimeh section, the lower boundary of this biozone cannot be determined due to the lack of identification of the Acarininasibaiyaensis species. The upper boundary was determined at a depth of 2124 m with the lowest occurrence of Pseudohastigerinawilcoxensis.
The boundary between the E1 & P5 biozones in the Bibi Hakimeh section is indistinguishable. Therefore, the age of the span between the lower boundary of the P5 biozone at 2125 m and the upper boundary of the E1 biozone at a depth of 2124 m is determined to be Late-Paleocene to Early Eocene (Latest ThanetianSparnacian).
Zone E2. Pseudohastigerinawilcoxensis/Morozovella velascoensis Concur-
rent-Range Zone
This subzone is of the concurrent-range zone type and covers the interval between the lowest occurrence of Pseudohastigerinawilcoxensis (LO) and the highest occurrence of Morozovella velascoensis (HO) [13] .
In the Bibi Hakimeh section, the lower boundary of this biozone was deter- [18] , c) Turborotalia frontosa [19] , d) Acarininacoalingensis [20] , e) Morozovella caucasica [21] , f) Morozovella formosa [21] , g) Morozovella gracilis [22] , h) Morozovellasubbotinae [23] .
concomitant with this zone include:
Acarininaaquiensis, Igorinaconvexa, Morozovella gracilis, Morozovella subbotinae, Acarininacoalingensis, Morozovella aequa. This zone is of the lowest-occurrence zone type and covers the interval between the lowest occurrence of Morozovella aragonensis (LO) and the highest occurrence of Morozovella subbotinae (HO) [13] .
In the Bibi Hakimeh section, the lower boundary of this biozone was deter- Acarinina primitiva, Pseudohastigerinawilcoxensis, Acarinina pseudotopilensis, Morozovella caucasica, Dentoglobigerinayeguaensis, Acarinina pentacamerata, Morozovella crassata, Morozovella aragonensis, Acarininaaquiensis, Acarininacoalingensis, Globigerinathekasp, Acarininabullbrooki, Acarininagraveli, Acarinina decepta, Acarininaesnaensis, Subbotinainaquispira, Igorinaconvexa.
Zone E6. Acarinina pentacamerata Partial-Range Zone This subzone is of the partial-range zone type and covers the interval between the highest occurrence of Morozovella subbotinae (HO) and lowest occurrence of Acarininacuneicamerata (HO) [13] .
In the Bibi Hakimeh section, the lower boundary of this biozone was determined by the highest occurrence of the Morozovella subbotinae at a depth of 2093 m. The upper boundary cannot be established due to the non-recognition of Acarininacunicamerata. Zone E7. Acarininacuneicamerata Lowest-Occurrence Zone
This biozone is of the lowest-occurrence zone type and covers the interval between the lowest occurrence of Acarininacuneicamerata (LO) and the highest occurrence of Guembelirioidesnuttali (HO) [14] . This biozone has been dated Early Eocene and Middle Eocene. This biozone is divided into the following subzones:
Subzone E7a Acarininacuneicamerata Lowest-Occurrence Zone
This zone is of the lowest-occurrence zone type and covers the interval between the lowest occurrence of Acarininacuneicamerata (LO) and the lowest occurrence of Turborotalia frontosa (LO) [14] .
The lower boundary of this biozone cannot be determined in the Bibi Hakimeh section due to the non-recognition of the Acarininacuneicamerata species while the upper boundary was determined by the lowest occurrence of the Turborotalia frontosa at a depth of 2086 m. The boundary between the E6 & E7a cannot be established on this basis; therefore, the same biozones were determined for the depths of 2093 to 2086 m. The age of this zone is determined as early Eocene (Ypresian) according to the biozone defined by Wade, comparison and conformation with the same subzone and its fossil complex.
The fossil complex concomitant with this zone includes:
Acarininacoalingensis, Acarininacollectea, Acarinina intermedia, Acarinina interposita, Acarinina pentacamerata, Dentoglobigerinayeguaensis.
Subzone E7b. Turborotalia frontosa Lowest-Occurrence Zone
This zone is of the lowest-occurrence zone type and covers the interval between the lowest occurrence of Turborotalia frontosa (LO) and the lowest occurrence of Guembelitrioidesnuttalli (LO) [14] . In the Bibi Hakimeh section the lower boundary of this biozonewas determined by the lowest occurrence of the Turborotalia frontosa species at a depth of 2086 m while the upper boundary is established by the lowest occurrence of the Guembelitrioidesnuttalli of the Middle Eocene age though it does not fall within the study area. Therefore, the age of this subzone is determined to be Early-Middle Eocene according to the fossil complex. The fossil complex concomitant with this zone includes:
Acarininacoalingensis, Acarininacollectea, Acarinina intermedia, Acarininaprimitiva, Acarinina interposita, Acarininabullbrooki, Acarinina pentacamerata, Dentoglobigerinayeguaensis, Turborotalia frontosa, Chilloguembelina sp., based on Planktonic Foraminifera while 2 biozones were classified according to Wynd [6] .
Morozevella velascoensis-Globanomalina pseudo menardii Zone (assemblages-zone)
This biozone defined by Wynd [6] is referred to as zone number 42 and is de- as the boundary at P/E containing two biozones at P5, E1.
The PETM is also applied to separate the P/E boundary cum the phenomenon at emergence, eptinction at index foraminifera [24] . The global warming has been deemed, short term climatic event which took place 55.5 milion years earlier [24] [25] . The event of the P/E boundary is marked by significant enormous carbon exchanges that were once occurred on global scale, led to shifts in various phenomena like, 5 -7 warming or temperature increase, extinction of the entire bentic foraminifera, upheaval in the cammunites of Planktonic Foraminifera, quick migration or shift at carbonate balance depth to shallower depth, discernible negative change in CIE carbon isotope trend [26] .
In the light of studies conducted by Pardo [27] on the paleoecology of P/E boundary and the impression of PETM on planktonic foraminifera in khazakhestan, cum the studies that Wade [28] has conducted in 2004 on the biostratigraphy, the impresion at PETM on the mechanism of Morozovella genus extinction in the west of the northern atlantic, it can be judged that the event has also left impressions on the subsurface section at the Bibi Hakimeh in SW of Iran at P/E boundary. Pardo [27] has classified the foraminifera as for their response to thermal fluctuation, ecologic-bio condition in to two group at cold-water foraminifera (C) which belong to Subbotinid, chilogumbelinid familes, warm-water foraminifera (W) which belong to Morozovellids, Acarininids, Igorinids families.
They believe that at contiguity at the boundary, the number, variety of cold-water groups plummet or even disappear to some extent, which is perceived to be the comeuppance of intolerable heat that has compelled them to travel towards higher latitudes, leaving salely behind the warm-water groups who have been capable 
11-Acarinina subsphaerica
12-Igorina tadjikistanensis
13-Subbotina velascoensis
14-Acarinina mckannai
15-Igorina convexa
17-Globanomalina ovalis
18-Morozovella apanthesma
19-Morozovella aequa
20-Subbotina inaquispira
21-Morozovella occlusa
22-sp. Subbotina
23-Acarinina soldadoensis
24-Globanomalina chapmani
25-Globanomalina planoconica
26-Morozovella velascoensis
27-
sp . Chiloguembelina 2 at tolering the heat, all the sudden the variety number of Planktonic Foraminifera at the subsurface section at Bibi Hakimeh drops down at 2125 -2124 meters interval. The cold-water groups suite assemblages Subbotinatrangularis, Subbotinavelascoensis, Chilogumbelina sp. species have had presence from the base of the formation up to the contiguity at the boundary, and however they have disappered all the sudden at 2125 meter from Formation, reappearing at 2124 meter all the base of the formation. Warm-water foraminifera have been identified that belong to Morozovellaacuta, Acarininasoldadoensis, Acarinina nitida are among them. Pardo [27] suggested that the impression at PETM on the Acarininids varies to some degree. Only the species that have had less chambers, less complicated shapes have resisted the heat. Furthermore, species of the more chambers, more angles have developed while kept away from such sudden heat at the Bibi Hakimeh subsurface section, solely the species of Acarininasoldadoensis, Acarinina nitida from the Acarininids who have less chambers, more plain shapes have been identified at 2125 -2124 meters interval.
28-Acarinina decepta
29-Acarinina coalingensis
30-Acarinina esnaensis
31-Morozovella subbotinae
32-Acarinina intermedia
33-Pesudohastigerina wilcoxensis
34-Morozovella gracilis
35-Morozovella marginodentata
36-Morozovella formosa
37-Morozovella lensiformis
38-Acarinina primitiva
39-Acarinina pseudotopilensis
40-Acarinina collectea
41-sp. Acarinina
42-Acarinina aquiensis
44-Acarinina gravelli
45-Acarinina interposita
46-Acarinina bullbrooki
47-sp. Globigerinatheka
48-Morozovella crassata
49-Acarinina pentacamerata
50-Dentoglobigerina yeguaensis
51-Morozovella caucasica
52-Truncorotalides rohri
Conclusion
Analysis of the Palaeocene-Lower Eocene sequences of the Paabdeh Formation in the Bibi Hakimeh subsurface/subterranean section resulted in the identification of 10 genera and 51 spices of Planktonic Foraminifera. According to the latest Wade Biozonation and their appearance, emergence and decline of the Planktonic Foraminifera index, 9 biozones and 4 biosubzones were identified which were compared with the oldest biozonation performed on the Paabdeh Formation. On this basis, the Palaeocene-Lower Eocene biostratigraphic boundary, which according to the Wynd Biozonation had been located at the border of the biozone numbers 42 & 45 at 2115 m from the base of the formation, is now situated at the boundary between biozones P5 & E1 at an interval of 2124 to 2125 m from the formation base according to the Wade Biozonation. The new Wade Biozonation [15] incorporates P5 & E1 biozones at 2125 -2124 meters interval at the base of the formation. More to the point, PETM that has occurred at P/E boundary on global scale affected the Planktonic Foraminifera found in the subsurface section at Bibi Hakimeh, leading to slump in variety number of Planktonic Foraminifera at 2125 -2124 meters interval. Hence considering the emergence declime at index species based on Wade Biozonation cum the impression at PETM on Planktonic Foraminifera at the aforesaid interval, the P/E biostrtigraphic boundary has been revised, decided at 2125 -2124 meters interval inside the Pabdeh Formation.
